Abstract One in five public school students is from an immigrant-headed household. We used Youth Risk Behavior Survey data from one state and four large urban school districts to examine whether length of time living in the US was associated with health risk behaviors. Logistic regression models, using weighted data, controlled for sex, race/ethnicity, and grade. Compared to US natives, not having always lived in the US was correlated with lower risk for some behaviors (e.g., current marijuana use and alcohol use) among high school students, but higher risk for other behaviors (e.g., attempted suicide, physical inactivity). Many findings were inconsistent across the study sites. Interventions that specifically target recentlyarrived school-aged youth to prevent behaviors that put health and safety at risk, may result in the best outcomes for immigrant youth. Care should be taken to understand the specific health risks present in different immigrant communities.
Introduction
In 2010, one in five public school students was from an immigrant-headed household [1] . The immigrant population is very diverse in terms of country of origin, reason for migration, culture, ethnicity, language spoken, and socioeconomic status [1] . Initially, being born outside of the United States (US) but living in the US may protect individuals from premature morbidity and mortality, assuming norms of behaviors in the country of origin are more health promoting than those of the US. However, as youth leave behind the values and norms of their culture and become more ''Americanized'' [2, 3] or ''acculturated'' (i.e., where members of an immigrant minority group adopt the attitudes and behaviors of the majority group [2] ), this protective effect may erode. Acculturated adolescents may be at particularly high risk of adopting the unhealthy behaviors of their peers because of acculturation stresses (i.e., the strains of living with competing values and norms of different cultures [3] ) and the desire to establish independence from family and to be accepted by their peers [2] .
A growing literature has investigated the association between acculturation and factors that influence health. Studies operationalize acculturation in a variety of ways, such as having parents who were foreign born, length of time in the US, and language spoken at home [2, [4] [5] [6] . Some studies posit that acculturation stresses can lead to depression and poor psychological well-being [7] [8] [9] , but that support structures can mediate the relationship [7, 9] . At least two studies have found non-native youth more often experienced bullying victimization and discrimination [6, 10] and a number of studies have found that as youth become more acculturated, they become as likely or more likely to use tobacco [7, 11, 12] , alcohol [2, 4, 7, 11, 12] , and other drugs [5, 12] ; engage in sexual risk behaviors [13] ; be obese [14] , and use computers for recreation which can lead to physical inactivity [15] . In general, study findings are inconsistent across racial/ethnic or gender groups for various risk behaviors among foreign-born youth or youth of foreign-born parents [6, 13, 14, [16] [17] [18] which some studies explored via other mediating factors such as family relationships [4-7, 13, 19] or behaviors of peers [2, 12] .
Given the inconsistencies in the literature related to the effect of being foreign born on engaging in health risk behaviors, the purpose of this study was to examine Youth Risk Behavior Survey (YRBS) data from one state and four large urban school districts, accounting for several different geographic regions, to assess the extent to which the length of time a student had lived in the US was associated with a variety of health risk behaviors.
Methods

Sample and Survey Administration
The Youth Risk Behavior Surveillance System includes ongoing surveys at the national, state, territorial, tribal, and large urban school district levels, as well as one-time national surveys, special-population surveys, and methods studies [20, 21] . The national YRBS does not include a question about nativity or how long students have lived in the United States; however, a small number of state and large urban school district surveys include a question asking students about time lived in the US on their YRBS. State and large urban school district surveys are conducted biennially and in each survey year, an independent two-stage cluster sample design is used to obtain a representative sample of students in grades 9 through 12 in that jurisdiction.
Student participation in the YRBS is anonymous and voluntary, and the YRBS is conducted in accordance with local parental permission procedures. YRBS participants complete a self-administered questionnaire in English during a regular class period and record their responses on a computer-scannable questionnaire booklet or answer sheet. Students in English as a second language (ESL) classes or students who do not take academic tests in English are not included in the samples except in Seattle where bilingual education classes are included. State and local health and education agencies followed local Institutional Review Board policies and procedures.
We used data from one state and four large urban school districts in this analysis because these sites included a question about how long the student had lived in the US and because there were adequate numbers of students in each sample who had not always lived in the US. In two sites (Boston and San Francisco) it was possible to combine 2 years of data (2009 and 2011) because the length of time in the US question was asked in two sequential YRBS cycles. This increased the sample size and improved statistical power. Because the survey is cross-sectional and the sampling for each survey year is independent, it is very unlikely any individual student would be sampled in both years. For the other three sites-New York City, Florida, and Seattleonly 1 year of data was available. The survey years used, overall response rates, and sample sizes, respectively, for each site included in this analysis were as follows: 
Measures
The YRBS addresses the six categories of priority health risk behaviors associated with the leading causes of morbidity and mortality among adults and youth: behaviors that contribute to unintentional injuries and violence, tobacco use, alcohol and other drug use, sexual behaviors that contribute to unintended pregnancy and sexually transmitted diseases, unhealthy dietary behaviors, and physical inactivity. We chose a subset of questions from each of these categories to examine if length of time living in the US was associated with engaging in health risk behaviors. This approach was used because individual studies have tended to focus on one area of health risk and by selecting behaviors from each of the six risk behavior categories measured on the YRBS, we could identify if length of time in the US was protective or harmful for certain categories of risk behaviors but not others. We examined the length of time living in the US using the question, ''How long have you lived in the United States.'' Response options were ''less than 1 year'', ''1-3 years'', ''4-6 years'', ''more than 6 years, but not my whole life'', and ''I have always lived in the US.'' We collapsed the response options into three categories as follows: 6 years or less, more than 6 years but not whole life (herein referred to as more than 6 years), and have always lived in the US (herein referred to as US native).
Statistical Analysis
A weighting factor was applied to each record to adjust for school and student nonresponse. To account for the complex sample design of the survey and weighting of student records, we conducted all analyses using SUDAAN statistical software (Research Triangle Institute, Research Triangle Park, North Carolina). We used logistic regression models, controlling for sex, race/ethnicity, and grade to examine the association between length of time living in the US and risk behaviors. For each model, US native was the referent. We considered differences significant at p \ 0.05.
Results
Across the five sites, sex and grade distributions were similar; however, the proportion of students in each racial/ ethnic and time in the US category differed (Table 1) . Florida had the lowest proportion of non-US native students (18.0 %); San Francisco had the highest proportion of non-US native students (32.2 %).
Unintentional Injuries and Violence
Across the five sites and three categories of time in the US, the percentage of students who had not gone to school because of safety concerns ranged from 3.3 to 15.4 %, who had been threatened or injured with a weapon on school property ranged from 5.9 to 14.7 %, who were in a physical fight ranged from 18.1 to 34.2 %, had been bullied on school property ranged from 10.5 to 20.7 %, who had been electronically bullied ranged from 8.5 to 14.8 %, and had attempted suicide ranged from 5.4 to 19.0 % ( In Seattle, the adjusted odds of being bullied on school property was higher among students who had lived in the US for more than 6 years compared to US natives (AOR = 1.7 [1.2, 2.6]), but there was no association with length of time in the US and being electronically bullied. Conversely, in New York city, the adjusted odds of being electronically bullied was lower among students who had lived in the US for more than 6 years compared to US natives (AOR = 0.7 [0.6, 1.0]), but there was no association with length of time in the US and being bullied on school property.
In each of the five sites, length of time in the US was associated with attempted suicide. Compared to US natives, Use of Cigarettes, Alcohol, and Marijuana
Across the five sites and three categories of time in the US, the percentage of students who were current cigarette users ranged from 5.0 to 17.4 %, who were current alcohol users ranged from 15.3 to 40.5 %, and who were current marijuana users ranged from 7.0 to 25.6 % ( Table 4) . In New York City, compared to US natives, students who had lived in the US for more than 6 years had a higher adjusted odds of current cigarette use (AOR = 1.3 [1.0, 1.7]); however, in Boston students who had lived in the US for 6 years or less had a lower adjusted odds of current cigarette use (AOR = 0.5 [0.2, 1.0]) ( Table 5 ). Compared to US natives, the adjusted odds of current alcohol use were lower among students who had lived in the US for 6 years or less in Boston (AOR = 0. . In Seattle, the adjusted odds of current alcohol use also was lower among students who had lived in the US for more than 6 years (AOR = 0.5 [0.3, 0.8]). In contrast, in Florida, the adjusted odds of current alcohol use was higher among students who had lived in the US for more than 6 years (AOR = 1.2 [1.0, 1.5]) compared to US natives. Length of time in the US was associated with current marijuana use in all five sites. Compared to US natives, the adjusted odds of current marijuana use were lower among students who had lived in the US for 6 years or less (AORs ranged from 0.2 to 0.6).
Sexual Risk Behaviors
Across the five sites and three categories of time in the US, the percentage of students who ever had sexual intercourse ranged from 18.9 to 58.0 % and who had sexual intercourse with four or more persons during their life ranged from 4.4 to 22.7 % (Table 4 ). Compared to US natives, the adjusted odds of ever having sexual intercourse were lower among students who had lived in the US for 6 years or less in Boston (AOR = 0.6 [0.4, 0.9] and Seattle (AOR = 0.5 [0.3, 0.8]) and lower in Seattle among students who had (Table 5 ). Having sexual intercourse with four or more persons during their life was not associated with length of time in the US in any of the five sites.
Physical Inactivity
Across the five sites and three categories of time in the US, the percentage of students who watched television three or more hours/day on an average school day ranged from 21.9 to 45.4 %, who used a computer three or more hours/day on an average school day for something that was not school work ranged from 27.6 to 45.5 %, and who were physically active at least 60 min/day on five or more days during the 7 days before the survey ranged from 14.3 to 44.7 % (Table 6 ). Compared to US natives, the adjusted odds of having watched television three or more hours/day on an average school day were lower among students who had lived in the US for 6 years or less in Boston (AOR = 0.6 [0.4, 1.0]) and San Francisco (AOR = 0.8 [0.6, 0.9]) ( Table 7 ). The adjusted odds of using a computer three or more hours/day for something that was not school work were lower among students who had lived in the US for 6 years or less in New York City (AOR = 0.7 [0.5, 0.8]) and San Francisco (AOR = 0.8 [0.6, 0.9]) and in Boston lower among students who had lived in the US for more than 6 years (AOR = 0.7 [0.6, 1.0]).
Length of time in the US was associated with being physically active at least 60 min/day on five or more days in all five sites. Compared to US natives, the adjusted odds of being physically active at least 60 min/day on five or more days were lower among students who had lived in the US for 6 years or less (AORs ranged from 0.3 to 0.7).
Overweight and Obesity
Across the five sites and three categories of time in the US, the percentage of students who were overweight ranged from 7.8 to 19.6 % and who were obese ranged from 5.2 to 16.6 % ( Table 6 ). In San Francisco only, overweight was associated with length of time in the US (Table 7) . Compared to US natives, the adjusted odds of being overweight was lower among students who had lived in the US for 
Discussion
This study found that compared to US natives, not having always lived in the US was correlated with higher risk for some behaviors among high school students but correlated with lower risk for other behaviors, though these findings were not always consistent across the five study sites. For example, compared to US natives, immigrant youth had significantly higher odds of attempting suicide (all five sites), not going to school because of safety concerns (four sites), and had significantly lower odds of being physically active at least 60 min per day on five or more days (all five sites). In contrast, compared to US natives, immigrated students had significantly lower odds of current alcohol (three sites) and marijuana use (all five sites). There are many individual and community-level factors both before and after migration to the US that could explain these findings, but the dataset does not allow an in-depth analysis of these factors. Acculturation is one factor associated with youth health risk behaviors and, in this analysis, time in the US is used as a proxy for acculturation.
Our findings are consistent with other studies that suggest that less acculturated youth (i.e., recent immigrants) are at lower risk of alcohol and marijuana use [2, 4, 5, 7, 11, 12] , but higher risk of suicide attempts [2, 4, 7, 11, 12] . In the case of suicide, the pressures of living with competing values and norms of different cultures (i.e., acculturation stress) may play a role [3] . Our findings differed from those of earlier studies of acculturation and sexual risk behaviors. In a literature review examining acculturation and sexual activity among Latino youth, AfableMunsuz and Brindis [3] found a positive association between acculturation and sexual activity in most of the studies in their review. Our current analysis found a negative association in two sites between time in the US and ever having sexual intercourse and no association between time in the US and having four or more sexual partners. Differences in these findings may be a function of differences in how acculturation was measured or in the samples studied.
Immigrants to the US may come from countries or local cultures that have different patterns of risk behaviors. The questionnaires used by the five sites included in this analysis did not contain a question about immigrant students' country of origin making it impossible to examine the influence of students' cultural background. Extending the protective effect of cultural norms from the country of origin has been shown to reduce a variety of risk behaviors among immigrant college students in the US [22] . Another known protective factor against risk behaviors among youth is a positive parent-child bond. [19, [23] [24] [25] [26] [27] [28] . In the case of families new to the US, an acculturation gap often forms when parents are slower to adopt the American culture than their children, causing conflict between parent and child [19, 26] . This acculturation gap and the e During the 7 days before the survey, were physically active doing any kind of physical activity that increased their heart rate and made them breathe hard some of the time f Students who were C85th percentile but \95th percentile for body mass index, based on sex-and age-specific reference data from the 2000 CDC growth charts g Students who were C95th percentile for body mass index, based on sex-and age-specific reference data from the 2000 CDC growth charts subsequent conflict caused can serve as an additional risk factor for adolescent risk behaviors [19] . For example, Hahm et al. [4] found that Asian-American youth with medium or high parental attachment did not have significantly higher alcohol use even when acculturation was high. Likewise, a study of Hispanic immigrant adolescents of primarily Cuban descent found that youth who reported higher levels of parent communication were less likely to engage in cigarette smoking, alcohol use, and sexual risk behaviors [13] . Similar finding were not seen among Hispanic immigrants of Mexican descent [13] . The authors suggest, ''Hispanics are not a monolithic group and… their countries of origin, as well as the characteristics of specific communities where they settle, may affect their health'' [13, p S32] . Peer influence is another important factor for adoption of risk behaviors among youth [2, 29] . For example, a national study found that the positive association between acculturation and binge drinking among Asian American adolescents disappeared when peer use of alcohol and tobacco was included in the analysis [2] . These reports and others [13, 30] suggest that work to help maintain protective cultural practices, strong family bonds, and positive peer influences may promote better health outcomes in non-native youth. Students living in the US for 6 years or less were most likely to skip school because of safety concerns across all sites included in this analysis. This could be because they live in unsafe neighborhoods or because the schools are perceived as less safe than schools in their origin countries. Recent immigrants may also be less familiar with the Played video or computer games or used a computer for something that was not school work e During the 7 days before the survey, were physically active doing any kind of physical activity that increased their heart rate and made them breathe hard some of the time f Students who were C85th percentile but \95th percentile for body mass index, based on sex-and age-specific reference data from the 2000 CDC growth charts g Students who were C95th percentile for body mass index, based on sex-and age-specific reference data from the 2000 CDC growth charts environment or culture in their new schools and may be less capable of dealing with real or perceived safety concerns. To address this absenteeism, schools could assess factors contributing to student safety concerns and could provide students with information on safety resources in the school and community. More research to evaluate the contribution of individual and community risk factors on immigrant youth risk behaviors may help better target interventions to specific populations and risk behaviors. Improved availability of data that examines factors such as time in the US, country of birth for students and parents, and language spoken may allow improved monitoring of risk behaviors among young immigrant populations, how acculturation may affect those risk behaviors, and which interventions are most effective for improving health among different immigrant populations. General recommendations for interventions include school and community-based programs that promote culturally and linguistically appropriate health education, suicide prevention, physical activity opportunities, and safe school climates targeted to recent immigrant youth [6, 9] . For these programs to succeed it will be critical to engage and educate parents and caretakers of immigrant youth. In addition, school personnel will be most effective if they are educated on the specific needs identified among recently immigrated youth.
The findings of this report should be considered in the context of some limitations. Although the reading level of the YRBS is at a middle school level, it was only administered in English in the five sites included in this analysis and some students, particularly the most recent arrivals to the US, may have had difficulty responding because of limited English proficiency. The extent to which that may be the case cannot be determined. Classes with students who do not take academic tests in English or ESL classes were not sampled in four of the five sites. This could have resulted in samples that underrepresent immigrant students who most recently arrived. An additional limitation of this study is the use of a single variable to measure the complex process of acculturation and its effect on risk behaviors. For example, these data do not include age of arrival in the US, which affects the acculturative process in migrants [31, 32] . Data from the one state used for this analysis includes both urban and rural areas. It is not possible to determine how risk behavior profiles among immigrant youth might differ in that state's large urban areas compared to rural or agriculture areas. Although race/ethnic was a control variable in the logistic regression models, the racial/ethnic makeup of the five sites varies considerably. The influence of immigrant students' cultural backgrounds on acculturation and adoption of risk behaviors from site to site cannot be determined using YRBS data. The data are based on self-report and the extent of overreporting or underreporting cannot be determined, although the survey questions have demonstrated good test-retest reliability [33] . Finally, the findings of this study are generalizable only to youth attending schools in the sites included in this study and are not nationally representative.
Conclusions
This study supports prior findings that time in the US is associated with some risk behaviors among youth and that youth living in the US for 6 years or less when compared to US natives were particularly vulnerable to some risk behaviors. For example, suicide attempts or lack of physical activity were more likely to occur among recent arrivals, but risk behaviors such as drug and alcohol use were less likely in this population compared to US natives. Importantly, this study found considerable diversity across risk behaviors and across survey sites which suggests that broad generalizations are difficult and that public health interventions would benefit from learning about the particular population at risk and the risk behaviors most prevalent among immigrant youth in that specific community.
